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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a process for preparing a urethane coating material 
which can solve problems of the conventional urethane coating material, such as sedimentation 
of a powdery filler, caking, and thickening. 

SOLUTION: This process for preparing a urethane coating material for use in waterproof 
materials, such as roofs and wall surfaces, floor materials, pavement, sealants, coating materials, 
coatings and the like comprises mixing 60 pts.wt. liq. component, composed mainly of an 
isocyanate-contg. urethane prepolymer and an aldimine, with 40 pts.wt. fly ash having an 
average particle diameter of not more than lOO^m as a powdery filler at the time of application. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] A manufacture method of a urethane coating material characterized by mixing a 
liquefied constituent containing an urethane prepolymer which has an isocyanate radical, and a 
fine-particles filler at the time of execution. 

[Claim 2] A manufacture method of a urethane coating material according to claim 1 that mean 
particle diameter of a fine-particles filler is characterized by being less than 100 micrometers. 
[Claim 3] A manufacture method of a urethane coating material according to claim 1 or 2 
characterized by being the liquefied constituent with which a liquefied constituent contains an 
urethane prepolymer which has an isocyanate radical, and a block amine which does not react 
substantially with isocyanate but generates the 1st class or the 2nd class amino group with 
moisture. 

[Claim 4] A manufacture method of a urethane coating material according to claim 3 that a block 
amine is characterized by being aldimine. 

[Claim 5] A manufacture method of a urethane coating material according to claim 1 or 2 
characterized by being that with which a liquefied constituent consists of 2 liquid of a liquefied 
component containing an urethane prepolymer which has an isocyanate radical, and a liquefied 
component containing a compound which has active hydrogen, and mixes these 2 liquid at the 
time of execution. 

[Claim 6] A manufacture method of a urethane coating material according to claim 1 to 5 that a 
fine-particles filler is characterized by being fly ash. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to the new manufacture 
method of the urethane coating material used for water blocking materials, such as a roof and a 
wall surface, flooring, pavement material, a sealing material, a coating material, a coating, etc. 
[0002] 

[Description of the Prior Art] A urethane coating material is excellent in mechanical strength, 
abrasion resistance, chemical resistance, weatherability. and the adhesion to a base material, 
since it can form the seamless paint film which was united with the base material, begins the 
water blocking material for roofs, and is widely used for the water blocking material for wall 
surfaces, flooring, pavement material, the sealing material, the coating material, the coating, etc. 
A urethane coating material has the common presentation which consists of the compound 
(henceforth an active hydrogen compound) which has active hydrogen besides [ which has an 
isocyanate radical ] an urethane prepolymer (henceforth an urethane prepolymer), a fine- 
particles filler, a catalyst, a stabilizer, a plasticizer, a thixotropy agent, other additives, etc. 
Especially a fine-particles filler is a major component in a spreading material by which 20-50 
weight section degree combination is carried out, and has played the role important for the 
effect of the improvement in mechanical strength of a urethane coating material, and the 
improvement in economical efficiency of a spreading material. 
[0003] 

[Problem(s) to be Solved by the Invention] As for a liquefied component and a fine-particles 
bulking agent, being mixed beforehand is [ the conventional urethane coating material ] common. 
However, when the fine-particles bulking agent was made to contain in a liquefied component, it 
resulted in producing sedimentation of a fine-particles bulking agent, caking, etc. by change with 
time, and the problem was in the storage stability of a product. As the solution method of of this 
sedimentation and caking, till the former, addition of a thixotropy agent mainly gave structural 
viscosity, and sedimentation and caking of a fine-particles filler were prevented. However, when 
the thixotropy agent was added, the viscosity of a urethane coating material rose, and there was 
a problem that the workability at the time of handling worsened. Moreover, also at an expensive 
price and economically, the thixotropy agent had become a problem as compared with other 
compounds. Furthermore, when conservation of the compound of a fine-particles filler included a 
long period of time, no matter what method [ besides addition of a thixotropy agent ] it might 
use, it is impossible to carry out full prevention of sedimentation and the caking of a fine- 
particles filler, and it had become a trouble on product storage, the effect of few moisture which 
remains to a fine-particles filler further again in the 1 liquid type urethane coating material which 
takes the device of moisture hardening — a hardening reaction — going on — with time — 
viscosity — high — becoming — just — being alike — it had the big problem that a product 
became use impossible , and the solution method for this problem was not found out at all to 
current , but amelioration was demanded strongly . 
[0004] 

[Means for Solving the Problem] this invention person etc. inquired wholeheartedly in order to 
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solve these technical problems. Consequently, in order to have solved a problem of 
sedimentation and caking of a fine-particles filler by containing a fine-particles filler in a raw 
material, and a problem of effect of moisture in a fine-particles filler, a method of separating a 
liquefied component and a fine-particles filler till execution, and mixing both at the time of 
execution was a perfect method, and it finds out excelling also in economical efficiency further, 
and came to complete this invention. This invention relates to a new manufacture method of 
mixing a liquefied constituent containing an urethane prepolymer, and a fine-particles filler at the 
time of execution, and obtaining a urethane coating material. 
[0005] That is, this invention offers the following (1) - (6). 

(1) A manufacture method of a urethane coating material characterized by mixing a liquefied 
constituent containing an urethane prepolymer which has an isocyanate radical, and a fine- 
particles filler at the time of execution. 

(2) A manufacture method of a urethane coating material given in (1) that mean particle diameter 
of a fine-particles filler is characterized by being less than 100 micrometers. 

(3) (1) characterized by being the liquefied constituent with which a liquefied constituent 
contains an urethane prepolymer which has an isocyanate radical, and a block amine which does 
not react substantially with isocyanate but generates the 1 st class or the 2nd class amino group 
with moisture, or a manufacture method of a urethane coating material given in (2). 

(4) A manufacture method of a urethane coating material given in (3) that a block amine is 
characterized by being aldimine. 

(5) (1) characterized by being that with which a liquefied constituent consists of 2 liquid of a 
liquefied component containing an urethane prepolymer which has an isocyanate radical, and a 
liquefied component containing a compound which has active hydrogen, and mixes these 2 liquid 
at the time of execution, or a manufacture method of a urethane coating material given in (2). 

(6) A manufacture method of a urethane coating material given in either of (1) - (5) to which a 
fine-particles filler is characterized by being fly ash. 

[0006] 

[Embodiment of the Invention] Hereafter, this invention is explained to details in more detail. The 
liquefied constituent of this invention is the component of the liquefied urethane coating material 
which does not contain a fine-particles filler. All of liquefied constituents or the one section 
contributes to a hardening reaction, and a fine-particles filler is not contributed to a hardening 
reaction. It is possible to apply to the device by the reaction of (1) isocyanate later mentioned in 
this invention and active hydrogen, the device by moisture hardening of (2) isocyanates, and any 
hardening device of the device using (3) block amine. 

[0007] An isocyanate compound and well-known compounds which have two or more active 
hydrogen in a monad, such as polyol and an amine compound, are made to react with the 
urethane prepolymer which is used in this invention and which has an isocyanate radical, so that 
an isolation isocyanate radical may remain by the well-known method. That is, an isocyanate 
compound and a compound with active hydrogen are made to react at 1 00 degrees C for several 
hours, and are manufactured. The range where the isocyanate radical content has 0.3 - 20.0 
desirable especially desirable % of the weight is 0.5 - 1 5.0 % of the weight. 

[0008] As an isocyanate compound used here, specifically For example, 1 tolylene diisocyanate 
(the various mixture of an isomer is included), Diphenylmethane diisocyanate (the various mixture 
of an isomer is included), 3, the 3 -dimethyl -4, 4'-biphenylene di-isocyanate, 1 , 4-phenylene 
diisocyanate, Xylylene diisocyanate, tetramethyl xylylene diisocyanate, Naphthylene diisocyanate, 
dicyclohexyl methane -4, 4'-diisocyanate. Isophorone diisocyanate, hexamethylene di-isocyanate, 
hydrogenation KISHIJI range isocyanate, 1, 4-cyclohexyl diisocyanate, the 1 -methyl -2, 4- 
diisocyanato cyclohexane, 2, 4, and 4-trimethyl -Diisocyanate, such as a 1 and 6-G 
SOSHIANATO-hexane. 24, 4', 4"-triphenylmethane triisocyanate, Tri-isocyanate, such as tris 
(4-phenyl isocyanate) thio phosphate. They are polyfunctional isocyanates, such as the 
urethane-ized denaturation article of the 3 aforementioned isocyanates, an isocyanuration 
denaturation article, a carbodiimide-ized denaturation article, a view let-ized denaturation article, 
crude tolylene diisocyanate, and polymethylene polyphenyl isocyanate. 

[0009] With furthermore, the compound which has two or more active hydrogen in the monad 
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used here They are the compound which has two or more pieces or an amino group for hydroxyl, 
and has two or more pieces or hydroxyl, and an amino group for more than a piece or a 
sulfhydryl group, or the compound which has hydroxyl and a sulfhydryl group. Specifically for 
example Water, ethylene glycol, propylene glycol, a glycerol, trimethylol propane. Polyhydric 
alcohol or anilines, such as pentaerythritol, a sorbitol, and a cane sugar, Aromatic amines, such 
as tolylenediamine, p. and p'-diamino-diphenylmethane, Ethylenediamine, ethanolamine, 
diethanolamine, The polyether polyols obtained by carrying out the addition polymerization of 
propylene oxide or propylene oxide, and the ethyleneoxide to the mixture of the compounds 
which have two or more active hydrogen in the fatty amine of ** or alkanolamine, and these 
aforementioned monads, or these compounds The polyether amine compounds which change the 
hydroxyl of said polyether polyols into the amino group, and are obtained Polytetramethylene 
ether polyols and polycarbonate polyols The poly caprolactone polyols and the polyester polyols 
like a polyethylene horse mackerel peat Polybutadiene polyols and the ester of a higher fatty 
acid like castor oil They are the polymer polyols which carried out the graft of the vinyl monomer 
and obtained it to polyether polyol or polyester polyol, the compound obtained by copolymerizing 
the well-known ethylenic unsaturated monomer which has active hydrogen more than a piece in 
a monad, ether which has a sulfhydryl group. 

[0010] It is possible for there to be aldimine, oxazolidine, enamine, the poly ketimine. a beta- 
lactam, etc. as a block amine used in this invention, and to mix and use at least one sort or two 
sorts or more among these. Preferably, the number of the amino groups of the amine compound 
hydrolyzed and produced and a number of an isocyanate radical of ratios which are contained in 
an urethane prepolymer are mixed in 0.5 to 2.0, and proportion used as 0.7 to 1.5, and, as for this 
block amine, are obtained. Use of aldimine is the most desirable also in the above from excelling 
in engine-performance balance, such as the storage stability of a liquefied constituent, the 
hardenability of a urethane coating material, and hardened material physical properties. 
[001 1] the aldimine described above here — the following general formula — it expresses with (1 
[-izing 1]) — having [0012] 
[Formula 1] 

Y 1 — N = CH-X) n (1) 

(However, X shows the aryl group of carbon numbers 6-15 among a formula.) Y shows a 
polyoxyalkylene group divalent [ with 70-6000 ] in carbon numbers 2-15 and a divalent or 
trivalent hydrocarbon group, or molecular weight, or trivalent. n shows 2 or 3. 
As an amine compound used for manufacture of aldimine 1) Ethylenediamine, 1, 3- 
diaminopropane, a tetramethylenediamine, A hexamethylenediamine, heptamethylene diamine, 
octamethylene diamine. Aliphatic series diamine [, such as deca methylene diamine ], 4, and 4'- 
diaminohexylmethane, Isophorone diamine, bis-aminomethyl cyclohexane. 2, and 5- or 2. 6- 
diamine methyl bicycle [2.2.1] heptane, Alicycle group diamines, such as diamine cyclohexane 
and 3(4)8(9)-screw (aminomethyl)-tricyclo [5.2.1.02.6] Deccan. Diamine diphenylmethane, 
diamino diphenyl ether, xylylene diamine. Aromatic series diamines, such as phenylenediamine. 3, 
5-diethyl toluene -2, 4- or 2, and 6-diamine, Diamines, such as polyoxyalkylene diamine which 
changes into the amino group the hydroxyl of the polyoxy alkylene glycol which carried out the 
addition polymerization of propylene oxide and/or the ethyleneoxide, and obtained them to water, 
ethylene glycol, propylene glycol, etc., and is obtained, 2) Triamine. such as 1,3, 5-tris 
(aminomethyl) benzene, 1 and 3. and 5-tris (aminomethyl) cyclohexane. There is triamine, such 
as polyoxyalkylene triamine which changes into the amino group the hydroxyl of the 
polyoxyalkylene triol which carried out the addition polymerization of propylene oxide and/or the 
ethyleneoxide, and obtained them to a glycerol, trimethylol propane, etc., and is obtained, etc. 
[0013] Moreover, as the above-mentioned amine compound and an aldehyde made to react, 
there are a benzaldehyde, o-torr aldehyde, m-torr aldehyde, p-torr aldehyde. 4-ethyl HENZU 
aldehyde, 4-propyl benzaldehyde. 4-butyl benzaldehyde, 2, 4-dimethyl benzaldehyde, 2 and 4, a 
5-trimethyl benzaldehyde. p-anisic aldehyde, a p-ethoxy benzaldehyde, etc., for example. 
[0014] Using solvents, such as toluene or a xylene, under an acid catalyst, the aldimine 
expressed with the above-mentioned general formula (1) performs dehydration according the 



http:/ /www4.ipdl.jpo.go.jp/ cgi-bin/tran_web_cgi^ejje 



2004/02/24 



4/10 ^— V 

above-mentioned amine compound and the above-mentioned aldehyde to azeotropy, and a 
reaction is continued and it is obtained until the distillate of the moisture into a water separator 
stops. 1-2Eq of aldehydes Is suitable for the rate of the above-mentioned amine compound and 
the above-mentioned aldehyde to lEq of amines. 

[0015] The fine-particles filler used by this invention serves as a major component contained at 
least 10% of the weight or more in a urethane coating material, and the fine-particles additive by 
which little addition is carried out into a spreading material for the purpose of coloring, CHIKUSO 
nature grant, etc. is not'contained. The fine-particles filler is usable in a well-known thing, as a 
fine-particles filler — concrete — for example, an oxide (a silica and an alumina — ) carbonates 
(a calcium carbonate — ), such as a zirconia, an iron oxide, titanium oxide, and a magnesia 
hydroxides (an aluminum hydroxide — ), such as a magnesium carbonate and zinc carbonate 
silicates (glass, a kaolin, clay, and talc — ), such as a magnesium hydroxide sulfates (a calcium 
sulfate — ), such as fly ash, a mica, and wollastonite carbon (carbon black, graphite, etc.), such as 
a barium sulfate, and a titanate (titanic-acid potash — ) Nitrides, such as barium titanate 
(alumimium nitride, silicon nitride, etc.), There is an organic fine-particles filler of various resin 
powder, such as inorganic fine-particles fillers, such as carbide (silicon carbide, titanium carbide, 
etc.) and phosphate ferrites (calcium phosphate, phosphoric-acid iron, etc.) (a barium ferrite, 
calcium ferrite), hard urethane, phenol resin, and a polyvinyl chloride. One sort or two sorts or 
more can be mixed, and these can be used. 

[0016] The particle size of a fine-particles filler affects the reinforcement of a hardened 
material. Since it is in the orientation for the reinforcement of a hardened material to become 
small when particle size is large, the particle size of a fine-particles filler is 100 micrometers or 
less preferably, and is 50 micrometers or less still more preferably. 

[0017] In a spreading material, below 10-% of the weight or more section [ 70 ] weight % is 
desirable still more desirable, and the amount of a fine-particles filler is 60 or less % of the 
weight 20 % of the weight or more. The amount of a fine-particles filler is in the orientation for 
the elongation of a hardened material to fall and for physical-properties balance to worsen, when 
the reinforcement of a hardened material becomes low at less than 10 % of the weight into a 
spreading material and the amount of a fine-particles filler exceeds 70 % of the weight. 
[0018] The fine-particles filler with which mixed distribution is possible, the viscosity rise after 
mixing is small with a filler, and a hardened material serves as high intensity and high elongation 
from mixing a fine-particles filler into a liquefied constituent easily in this invention at the time of 
execution is desirable. Fly ash is desirable also in it. Fly ash is a globular form filler generated in 
combustion of the impalpable powder coal currently used in the thermal power station, mixed 
distribution is easily possible for this fly ash in a liquefied component, the viscosity rise after 
mixed distribution is also small, since the urethane hardened material which added this fly ash 
further is excellent in the physical-properties balance of reinforcement and elongation, as a fine- 
particles filler used for this invention, fly ash is excellent, and it is especially desirable. 
[0019] The catalyst furthermore used by this invention, a stabilizer, a plasticizer, an adhesion 
grant agent, and other assistants are explained. 

[0020] Specifically as an example of the curing catalyst used in this invention, they are 
carboxylic-acid metal salts, such as a dibutyl tin JIRAU rate, lead octylate, stannous octoate, 
iron octoate, bismuth octoate, and BISUMASUNEODEKAETO, a tertiary amine compound, an 
imidazole compound, etc. 

[0021] Moreover, as an example of the plasticizer used by this invention, they are specifically 
dioctyl phthalate, dibutyl phthalate, dilauryl phthalate, butyl benzyl phthalate, dioctyl phthalate, 
dioctyl horse mackerel **-TO, di-isodecyl adipate. di-isodecyl phthalate, trioctyl phosphate, 
chlorinated paraffin, etc. 

[0022] As an example of the solvent used in this invention, it is ether ester, such as ketones, 
such as ester, such as the petroleum solvents and ethyl acetate which specifically result in a 
kerosene cut from the other gasolines of aliphatic hydrocarbon, such as aromatic hydrocarbon, 
such as toluene and a xylene, a hexane, a heptane, and an octane, and butyl acetate, an acetone, 
a methyl ethyl ketone, and methyl isobutyl ketone, a cellosolve acetate, and butyl-cellosolve 
acetate. 
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[0023] Moreover, as an example of an adhesion grant agent, they are a silane coupler, a titanate 
coupler, etc. Furthermore as an example of a coloring agent, they are a pigment, a color, etc. 
(carbon black, a titanium white, red ocher, SHINKASHA red, a farce tread, the Quinacridone red. 
cyanine blue, cyanine green, chrome green, ochre, titan yellow, first yellow, etc.). 
[0024] Moreover, as an example of a stabilizer, they are a hindered phenol system compound, a 
triazole system compound, a hindered amine system compound, etc. Furthermore as an example 
of a thixotropy agent, they are colloidal silica, a fatty-acid amide wax, stearin acid aluminum, a 
surface treatment bentonite, a polyethylene staple fiber, a phenol resin staple fiber, etc. 
Moreover, as an example of a defoaming agent, it is a silicone compound etc. 
[0025] What is depended on the reaction of (1) isocyanate compound and an active hydrogen 
compound as a hardening device of the urethane coating material of this invention (henceforth 
the device by the reaction of isocyanate and active hydrogen). (2) Some isocyanate compounds 
react with the moisture in air, and an amine compound is produced. What is depended on the 
reaction of the produced amine compound and an isocyanate compound The block amine 
compound (henceforth a block amine) which does not react to (it is hereafter called the device 
by moisture hardening of isocyanate) and (3) isocyanate compounds substantially with 
isocyanate, but generates the 1st class or the 2nd class amino group with moisture is made to 
live together. A block amine reacts with the moisture in air, produces an amine compound, and is 
divided roughly into three of what is depended on the reaction of the produced amine compound 
and an isocyanate compound (henceforth the device using a block amine). 

[0026] (1) When using the device by the reaction of isocyanate and active hydrogen, a liquefied 
constituent has 2 indispensable liquid of the liquefied component containing an urethane 
prepolymer, and the liquefied component containing an active hydrogen compound, the liquefied 
component which contains an urethane prepolymer when using the device by moisture hardening 
of (2) isocyanates is indispensable, and when using the device using (3) block amine further, the 
liquefied component containing an urethane prepolymer and a block amine is indispensable. 
Therefore, although a liquefied component serves as 1 liquid in the case where a liquefied 
component uses the device by moisture hardening of 2 liquid and (2) isocyanates, and the device 
using (3) block amine in the case where the device by the reaction of (1) isocyanate and active 
hydrogen is used, it is also possible to divide these liquefied components into further two or 
more liquid, and to consider as the configuration of 2 liquid or 3 liquid or more. 
[0027] (1) Since a liquefied component becomes 2 or more liquid in the case where the device by 
the reaction of isocyanate and active hydrogen is used, as compared with the case where the 
point that a mixed man' day increases uses other hardening devices, it is disadvantageous. 

(2) Although a liquefied component can consist of only 1 liquid components and handling has a 
simple advantage in the case where the device by moisture hardening of isocyanate is used, in 
case some isocyanate compounds of a hardening process react with the moisture in air and it 
generates an amine compound, the byproduction of the carbon dioxide gas is carried out, and 
this carbon dioxide gas may tend to cause the problems, such as foaming of a hardened material. 

(3) Since it also has the feature that problems, such as foaming of a hardened material, do not 
arise in order that there may be no generating of carbon dioxide gas etc. in a hardening process 
further in addition to a liquefied component being able to consist of only 1 liquid components, 
and handling having a simple advantage by the device using a block amine, the liquefied 
component of a presentation using the hardening device using (3) block amine is the most 
desirable in this invention. 

(3) In using the hardening device using a block amine, since a hardening reaction is based on the 
moisture in air, hardening progresses mainly from the surface of a spreading material, and 
hardening inside a spreading material comes to take time amount in the winter when temperature 
and humidity become low. Since it is possible to add water to a liquefied component and a fine- 
particles filler in this invention at the time of execution, it is possible by advancing hardening to 
homogeneity in a spreading material by addition of water, and adjusting the addition of water 
further to adjust the setting time to arbitration. 

[0028] Also when using which hardening device, it is possible to add well-known additives (a 
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curing catalyst, a plasticizer, a solvent, an adhesive grant agent, a coloring agent, a defoaming 
agent, a stabilizer, thixotropy agent, etc.) into a liquefied constituent for the purpose of adjusting 
the viscosity of hardenability and a spreading material, coloring, resistance, and CHIKUSO nature. 
Furthermore, it is also possible to add at the time of execution rather than to to add an additive 
to a liquefied constituent beforehand. 

[0029] A liquefied constituent is 1 liquid, and further, at the time of execution, in the case of one 
kind, a filler is also mixed with a liquefied constituent and a fme-particles filler, and manufactures 
a urethane coating material to it. Although three or more components will be mixed when a 
liquefied constituent adds 2 or more liquid and an additive at the time of execution, or when a 
fine-particles filler is two or more kinds, these mixing can be carried out in order of arbitration. 
[0030] In the urethane coating material of this invention, in case a fine-particles filler is mixed 
with a liquefied constituent at the time of execution, use of the agitator agitated and mixed 
efficiently for a short time is desirable. Although the propeller-type hand agitator (the example of 
a product: power mixer made from RYOUBI) currently generally used is also usable The agitator 
(the example of a product: hard mixer by Japanese SOSE industrial company 18LM mold) of 
format which raised churning effectiveness more and which a container rotates, and the 
container wall surface section fails to scratch by the stationary plate, simultaneously is mixed 
with a small propeller type agitator. Use of the mixer (the example of a product: vacuum hard 
mixer UV-20 L type made from Japanese SOSE) which performs dropping [ scratch ] and mixing 
of a can wall surface to coincidence by the impeller of an L type under reduced pressure is 
desirable. The method of applying the urethane coating material of this invention to main parts, 
such as a concrete bed, can be enforced with a conventional method. For example, it can carry 
out by the method by the trowel, the lake, the roller, a spray, etc. 
[0031] 

[Example] Hereafter, although an example and the example of a comparison explain this invention 
in more detail, thereby, this invention is not restricted at all. The section shows the weight 
section among an example. 

[0032] [The synthetic example of an urethane prepolymer] 

Inserted the 2 and 4-tolylene diisocyanate 102 section and the polyoxypropylene triol (Triol- 
5000, molecular weight 5000) 898 section in the reaction container equipped with synthetic 
example 1 agitator and a thermometer as diisocyanate, it was made to react at 100 degrees C 
under a nitrogen air current for 10 hours, and the urethane prepolymer P-1 (an end NCO radical 
is 2.5 % of the weight) was obtained. 

[0033] The urethane prepolymer P-2 (an end NCO radical is 2.7 % of the weight) was obtained 
from the tolylene diisocyanate 100 section and the polyoxypropylene triol (molecular weight 
5000) 900 section whose isomer ratio of 2 or 4 : 2 or 6 bodies is 65:35 like the example 1 of 
synthetic example 2 composition. 

[0034] The urethane prepolymer P-3 (an end NCO radical is 2.4 % of the weight) was obtained 
from the 4 and 4'-diphenylmethane diisocyanate 141 section and the polyoxypropylene triol 
(molecular weight 5000) 859 section like the example 1 of synthetic example 3 composition. 
[0035] [The synthetic example of a block amine] 

The tetramethylenediamine 88 section (2.0Eq), the formic acid 0.1 section, and the toluene 500 
section were inserted in synthetic example 4 agitator, the thermometer, the dropping funnel, and 
the reaction container equipped with a water separator, and it mixed at the room temperature 
under the nitrogen air current. The p-torr aldehyde 300 section (2.5Eq) was dropped in about 30 
minutes from the dropping funnel after about 10 minutes. The reaction was continued for about 6 
hours until the moisture distillate stopped flowing back. The distilled-off water was the 36 
sections. Next, outside was set as 150 degrees C. Then, toluene and an unreacted p-torr 
aldehyde were distilled off. The reactants (A-1) obtained after distilling off were the 290 
sections. Moreover, as a result of measuring the infrared absorption spectrum of the obtained 
reactant, the characteristic absorption spectrum of -N=CH- was accepted in 1640cm-1. 
Dialdimine and A-1 were amine ** 381 mgKOH/g, and were a yellow liquid at the room 
temperature. 

[0036] According to synthetic example 5 JP,2-1 68.A, 1 and 4-screw {3 and 3-dimethyl-"2-oxo — 
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1 -[3-(2-(2-ethoxy ethoxy) ethoxycarbonyl aminomethyl) benzyl] azetidine-4-IRU} piperazine was 
compounded, and beta-lactam and A-2 (amine ** 133 mgKOH/g) were obtained. 
[0037] [Example] 

Example 1 urethane prepolymer P-1 The 45.3 sections, aldimine A-1 The 4.1 sections, DOP The 
5.0 sections, xylene The five sections, the octylic acid 0.2 section, and the tinuvin B-75 (Ciba- 
Geigy make) 0.5 section were mixed, and the liquefied constituent G-1 was adjusted. A deposit 
of a solid-state component, separation of liquid, etc. were not seen by the storage for [ room 
temperature ] one year, but the rises of viscosity of the obtained liquefied constituent G-1 were 
also few. Liquefied constituent G-1 It is fly ash (5000 Chichibu Onoda Cement ONODA super 
flow SF- # mean particle diameter of 8 micrometers) to the 60.1 sections. The 40 sections were 
with the vacuum hard mixer UV-20 L type made from Japanese SOSE, and it agitated and mixed 
under reduced pressure for 10 minutes, the viscosity after mixing — 8000cPs(es) (25 degrees C) 
— it is — a trowel — it had good workability in coating etc. The physical-properties values of a 
hardened material were a degree of hardness 66 (ShoreA), tensile strength 29 (kgf/cm2), (%) and 
elongation 820, and tearing strength 18 (kgf/cm), and were good physical-properties balance as a 
urethane coating material. In the liquefied constituent G-1, although the hardened material was 
similarly manufactured after storage for one year at the room temperature, the falls of a 
physical-properties value are few and a problem was not looked at at all by use. 
[0038] By the blending ratio of coal and the churning / mixing method which are shown in two to 
example 7 table 1 , the hardened material was manufactured like the example 1 . Each hardened 
material was good physical-properties balance as a urethane coating material. 
[0039] Example 8 urethane prepolymer P-2 The tinuvin B-75 (Ciba-Geigy make) 0.5 section was 
mixed in the 50 sections, and the liquefied component G-81 was adjusted to them. The fall of 
end NCO radical concentration and the rises of viscosity of the obtained liquefied component G- 
81 were also few at the storage for [ room temperature ] one year. Polyoxypropylene diol (Diol- 
3000, molecular weight 3000) It is 4 and 4'-methylenebis (2-chloroaniline) (MOCA) to the 26.8 
sections. The 2.0 sections were dissolved, the lead octylate 0.2 section and the dioctyl-phthalate 
(DOP) 10 section were added, and the liquefied component G-82 was adjusted. The obtained 
liquefied component G-82 was a yellow transparence liquid, a deposit of a solid-state 
component, separation of liquid, etc. were not seen by the storage for [ room temperature ] one 
year, and change was not looked at by liquid viscosity. Liquefied component G-81 The 50.5 
sections, liquefied component G-82 The 39 sections, the calcium-carbonate (HOWAITON SSB 
made from Shiroishi calcium, mean particle diameter of 1 .3 micrometers) 30 section, and the 
kaolin clay (N made from Tsuchiya kaolin and N-kaolin clay, mean particle diameter of 6.5 
micrometers) 1 0 section were with the vacuum hard mixer UV-20 L type made from Japanese 
SOSE, and it agitated and mixed under reduced pressure for 10 minutes, the viscosity after 
mixing — 8300cP(s) (25 degrees C) — it is — a trowel — it had good workability in coating etc. 
The physical-properties values of a hardened material are a degree of hardness 69 (ShoreA), 
tensile strength 35 (kgf/cm2). elongation 800, and tearing strength 17 (kgf/cm)(%). As a urethane 
coating material, it was good physical-properties balance. In the liquefied component G-81 and 
the liquefied component G-82, although the hardened material was similarly manufactured after 
storage for one year at the room temperature, the falls of a physical-properties value are few 
and a problem was not looked at at all by use. 

[0040] Example 9 urethane prepolymer P-3 The 50 sections, DOP The five sections, xylene The 
five sections and the tinuvin B-75 (Ciba-Geigy make) 0.5 section were mixed, and the liquefied 
constituent G-9 was adjusted, A deposit of a solid-state component, separation of liquid, etc. 
were not seen by the storage for [ room temperature ] one year, but the rises of viscosity of the 
liquefied constituent G-9 were also few. Liquefied component G-9 The 60.5 sections, the 
calcium-carbonate (HOWAITON SSB made from Shiroishi calcium) 30 section, and the kaolin 
clay (N made from Tsuchiya kaolin and N-kaolin clay) 10 section were with the vacuum hard 
mixer UV-20 L type made from Japanese SOSE, and it agitated and mixed under reduced 
pressure for 10 minutes, the viscosity after mixing — 15000cP(s) (25 degrees C) — it is — a 
trowel — it is satisfactory to the workability of coating — it was a thing. The physical-properties 
values of a hardened material were a degree of hardness 65 (ShoreA). tensile strength 25 
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(kgf/cm2), (%) and elongation 740, and tearing strength 16 (kgf/cm), and were good physical- 
properties balance as a urethane coating material. In the liquefied component G-9, although the 
hardened material was similarly manufactured after storage for one year at the room 
temperature, the falls of a physical-properties value are few and a problem was not looked at at 
all by use. 

[0041] The liquefied component G-10 was adjusted like the example 1 by the blending ratio of 
coal shown in example 10 table 2. Liquefied component G-10 The water 0.2 section and the fly 
ash (50P0 Chichibu Onoda Cement ONODA super flow SF- # mean particle diameter of 8 
micrometers) 40 section were in the 60.1 sections with the vacuum hard mixer UV-20 L type 
made from Japanese SOSE, and it agitated and mixed under reduced pressure for 10 minutes, 
the viscosity after mixing — 9000cP(s) (25 degrees C) — it is — a trowel — it had good 
workability in coating etc. The physical-properties values of a hardened material are a degree of 
hardness 66 (ShoreA), tensile strength 31 (kgf/cm2X elongation 800. and tearing strength 18 
(kgf/cm)(%). As a urethane coating material, it was good physical-properties balance. 
[0042] By the blending ratio of coal and the churning / mixing method which are shown in 1 1 to 
example 12 table 2, the hardened material was manufactured like the example 1. In the example 
11, the calcium carbonate (product K#1 made from Sankyo milling) with a mean particle diameter 
of 250 micrometers was used as a fine-particles filler in the calcium carbonate (product G#100 
made from Sankyo milling) with a mean particle diameter of 40 micrometers, and the example 12. 
The elongation of a hardened material fell notably as the mean particle diameter of a fine- 
particles filler became large. 

[0043] It is the urethane prepolymer P-1 under a desiccation nitrogen air current to the reaction 
container equipped with example of comparison 1 agitator, and a thermometer. The 45.3 
sections, aldimine A-1 The 4.1 sections, DOP The 5.0 sections, xylene The five sections and the 
octylic acid 0.2 section were inserted, and churning mixing was carried out for 5 minutes at the 
room temperature. The calcium-carbonate (HOWAITON SSB made from Shiroishi calcium) 30 
section and the kaolin clay (N made from Tsuchiya kaolin and N-kaolin clay) 10 section were 
added, and it agitated for 30 minutes at the room temperature, it agitated for 20 minutes under 
room temperature reduced pressure further, and the urethane coating material H-1 was 
obtained. When the urethane coating material H-1 was stored for one year at the room 
temperature, sedimentation and caking of a fine-particles filler were seen, and the rise of 
viscosity was remarkably unusable as a urethane coating material. 

[0044] It is the polyoxypropylene diol (Diol-3000) of molecular weight 3000 under a desiccation 
nitrogen air current to the reaction container equipped with example of comparison 2 agitator, 
and a thermometer. It is 4 and 4'-methylenebis (2-chloroaniline) (MOCA) to the 26.8 sections. 
The 2.0 sections were inserted, it agitated for 10 minutes at 80 degrees 0, and MOCA was 
dissolved. After cooling at 40 degrees C, after adding the lead octylate 0.2 section and the 
dioctyl-phthalate (DOP) 10 section and agitating for 5 minutes, the calcium-carbonate 
(HOWAITON SSB made from Shiroishi calcium) 30 section and the kaolin clay (N made from 
Tsuchiya kaolin and N-kaolin clay) 10 section were inserted, and it agitated for 30 minutes at the 
room temperature, it agitated for 20 minutes under room temperature reduced pressure further, 
and the urethane coating material curing agent H-2 was obtained. When the urethane coating 
material curing agent H-2 was stored for one year at the room temperature, sedimentation and 
caking of a fine-particles filler were seen, and it was unusable as a urethane coating material. 
[0045] It is the urethane prepolymer P-3 under a desiccation nitrogen air current to the reaction 
container equipped with example of comparison 3 agitator, and a thermometer. The 50 sections, 
DOP The five sections, xylene The five sections were inserted and churning mixing was carried 
out for 5 minutes at the room temperature. The calcium-carbonate (HOWAITON SSB made from 
Shiroishi calcium) 30 section and the kaolin clay (N made from Tsuchiya kaolin and N-kaolin clay) 
1 0 section were added, and it agitated for 30 minutes at the room temperature, it agitated for 20 
minutes under room temperature reduced pressure further, and the urethane coating material H- 
3 was obtained. When the urethane coating material H-3 was stored for one year at the room 
temperature, sedimentation and caking of a fine-particles filler were seen, and the rise of 
viscosity was remarkably unusable as a urethane coating material. 
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[0046] 
[A table 1] 
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[0048] 

[Effect of the Invention] According to this invention, sedimentation and caking of the fine- 
particles filler of the urethane coating material which mixed the conventional fine-particles filler 
beforehand, and troubles, such as thickening, are solvable by mixing the liquefied constituent and 
fme-particles filler containing an urethane prepolymer at the time of execution. The storage over 
a long period of time is possible for the liquefied constituent of this invention, and a filler. 



[Translation done.] 
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[0 0 2 2] i^^mz^\^^xm\^^^'mm(^mti\^x\%. 
fl:#:&5tcfrih;ux>. ^y\y'ym(r^'^^1^m.Vci^m. ^ 
^^y. -\'f9y. :t9 9ymmmmmit7Km(Dmi^ 
^j^yti'^hyfrmm^y^zi^^rz^^mjkmmm. mmx.^ 



7 

[0 0 2 3] ^yi««#-^SJro0iJi:LT«. 'y^yiJy 

^■r^^iV-yvvY. y7-y-:f)V—. yy-yi/^) — 
[0 0 2 4} ^it.^^m(r>mthx\%. t>y-K7i 

D'fy;P->U*. ItWSfTS K^yi'X. X7-T'J>g! 

y^jzi-yit^mmx'&a. 
[0 0 2 5] :i^%m<Doui'ym^«tn<omitmmtv 

Ttt (1) < VS/T^-h^k^ifetffitiTK^^k^^IcDS 

i-s^'^ti.ip) . (2) -f y->T4^-h^t:^;^®-gB 

3) , (3) -f yv'T^^-hlk^i^fr-f y->T^-ht 
mmm s its-e-f *^ fcj;r)^ii»fe^('i«m2jgi75 

S.yt\^^o) yn>;/^TS >*^*3g^+«* 

t-f yvT^^i-hfti^^lcoSJStcJ:^*)© (eAT« 
[0 0 2 6] {1) -(^^yT:^-—htQi^7Km<r)Klt^iZ 

.i^^mmim^^^m-Bit. mi^m.mmt':7\^^y-f\y^- 

^<D2mii^-i!:^mT'$>0, (2) -f y->T^— hCDS^^ 

'&tr?E<^B£»3&^igJ^-ea& t) , (3) yo^y^^TS 

>*fflfci-5^1«*ffll'»^«^tt. 'Ov^y-zTvif^^)-^- 

JC, (1) -f y->7^-h<i:Stt*mojKjr4CJ;^^«i 
&fflti-5^^T«?Kt>;fig^^«2?gE. (2) -fy->7;^- 
h®S^?iS{btCj;^«|«&t;, (3) yD-yi7 7S>$ 

[0 0 2 7] ( 1 ) < y v'T^^- h iim^7i^m<DKlS-\Z 

(2) yy^- h(Dm.wmit\zj:^mm^mi^^mi 



(5) 4#§S^1 0 - 1 8 3.0 5 8 

8 

^'^^±i$.-r^mizmm:^7.^wi±i^, z.<Dmm.ii7.-tfl 
(3) zfuyi;7%y^m^^^mmx\t.. mi^^^-tfii 

•rsw-c. (3) •:ruy{7 7=.y^mm\^tcmitmm% 

(3) :/Dyi7 7 5>^fflV^-&®{bfiS^S^ffl-r^3^^ 

^x\tmmm^^(Dmit\zm'S\f)^t^f}-'^^o\zfi.^, 
ip-^mx^^mumkzm.i^&^si.nmw^'mmzi^^mn 

z. i J: oe!<kNFrBTSrsi6n-r^ ci i^ti^^m.\z^mx$) 

-5. 

20 [0 0 2 8] Wit 

f-. miim^m.wm.^mz$)<bti^\:'ibia^xi6<<r>x\-s. 
u<, m3:mizi}Q^i>z.t^'^mx'3b^, 
[0 0 2 9] mwM^m^ imx'$>o. ^ ^. iz^m^i 
iaw©Ji^(ctt, mi:mzm^m^<ts!)i:mi^^m*it: 
m-^V'yu^ymmm^n^-r^o f^i^f&i^m^2m. 
30 e;±4', mmm^mi:m\zmm-ri>m-^. $,^^^tBP^ 

[0 0 3 0] *3^HJcD9U'^'>M*«*4f-:feV^T«. 

xmm^<mw • m-tri>mi^m(Dmmti^m^i.^K - 

fiaj : 'J 3':7-faSJ/'?'7-S=1r-!J— ) 'h^m'^mX'$>^ 

40 'n^mmmo:>m^miivtmm\z'hm<Dzfn^y^mw 
mxm-^r^m^o:>m.wm. ms>M s^^y-fe-iiitt 

(Kp^^ij : a*y-tr-aMS2^A- ks^+j— uv - 2 
mmz, :$-^mo:>o\^^ymmm^mifi-r^:&miitn 

m\zJ:0^m'r^Z.ii*itiiik^. m^ii:n^. 
[00-31] 

50 [mm&n 2|=^H/l^*S£0sj&Uti±tJ«aJ(CcfcOM«^ 
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[0 0 3 2] [•yu^>-:fi^^>)-^-(0^^m} 

1 

iii.T2, 4- h'J U->v'ry->T^-h 1 0 2gS, # 
U^4^->yDfc:ix> h (T r i o 1 - 5 0 0 

0, ^j-^«5ooo) 8 9 8gB^jfAL, ^mn.mT. 
1 0 p-ctfi o^r^sis^-a-. •i'W^'^T'i'sj^UT— p 

-1 (*!^NCO»t*2. 5SS%) 10 

(0 0 3 3] ^fUm 2 
^fiKCHJl tll«6tCbT2, 4{*::2. 6 «:cDS1t«:tt:*t 
6 5:3 STJb-ShU U>>''f V >'T^— h 1 0 Og^i: 
7i^'j7t-^iyZfa}^UyhV:t-)U (^^45 0 0 0) 9 
'0 OgBi:A^f)'i7l^:5'>:/U'/}?U-7-P- 2 (*4gNCO 
««2. 7««%) 

[0 0 34] -&^«SJ 3 
^fiKO^Jl t|WI^(C LT4, 4' -v':7xn;i/>^5'>v'f 
'VzyT^-h 1 4 lgB<hJ}?'J;f^>'7'Dfc!U> h'J;^-- 
;^ (^i-?'* 5 0 0 0") 8 5 9mtA^i?>'yU^'>-:/U^'J 20 
V— P-3 (*!ffiNCOatt2. 4ms%) 

[0 0 3 5] [ra>;/5'TS>®^*!gW 
^fi£0iJ4 

fcS/t^^§§tr. T-h^^5'U'>v^75 >8 8gB (2. 0 
SS) . igSEO. lgl5S.Z>'h;UX>5 0 OgB^^AL^ 

J;0p-h;i'7|UxtK3 0 08f (2. 5^*) ^i^3 

e.n/tRf£;«fe (A-1) it2 9 O^X'$>-Dtz. ^fzn^ 

4 0 cm-'{c-N = CH-cO!|tttiiiRX'^i' hJl'^meb 
fc, vT^Uv'S > • A- 1 >ffi3 8 ImgKOH 

[0 0 3 6] ^fig^y 5 
1*58^2 - 1 6 8 CtSt^T 1 , 4-tfX {3, 3-i^>^ 
9-)V-2-^^'J-l- [3- (2- (2-Xh:^^>'X 40 

^A-A-2 (TS >«1 3 3mgKOH/g) 
fc. 

[0 0 3 7] [HMfisJ] 

OU^>-:fUi!?^^)^—F - 1 4 5. 3gS. T;U>'5 > 
A-1 4. ISB. DOP 5. Ogg. 4^i^l/> 5 

^-iii) 0. 5^?:m-^i^mWii&i^mG-i^mmi' so 
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fz, %^nfzm^m^<iioG- i\t. Mi^m<DfS'm-v 

mA^-cs>-orz. mvime^^G- 1 eo. isBic^^-r 

7«;/->3. (|5fe5c:/hSBa^:*-/yx-/t-7D-S F-# 
5 0 0 0, ¥i%!Ktg8 /zm) 4 OgP^&B^y.-fe-tt^ 
^^A— H 5 UV - 2 0 L^<&t)-St'iT 1 O^^-Pb^ 

iEJETT*^ • ii^Lfc, ^g^^©ite««8 0 0 0 c P 
s (2 5'C) X'$><0. 3x^0^lc^»7'<tf^lH4^WL 
Tl^ifc. S!ft:!fe<D%ttit«lSfg 6 6 (S h o r e A) , 
(kgf/cm^) , #l!^8 2 0 (%) , 
1 8 (kgf/cm) ■j7U3'>^:flj^ 

- 1 *^iaT 1 mitcL-TBI^bife&SSjSL 

[0 0 3 81 mmm 2-7 
[0 0 3 9] ^mm 8 

•>U^'>yU7t?>JV— P- 2 5 OSCIC^'pt t*>B- 7 
5 0. 5gB^Ji^L?e?t>Jfi£«-G- 8 

1 ^mmvrz. ^^^ntzm^^^G-s 1 tt^si^r^i 

$)-z>tzo 5pU^^i>:/ntfU->i^7f-— ;U (D i o 1 - 3 
0 0 0, 5)-^a3 0 0 0) 2 6. 8 35(^4, 4' 
5^U>fX (2 -i^PPTxU » (MOCA) 2. 

0S5*®^»$-a-5i-i'5^;H?lS0. 2SB. 7^;p^>':ti' 

(DOP) 1 OgR^tlD^. ^t>:fig^)-G- 8 2 SrISII 

Lfc. m<inrzm^i$.^G-8 2\in^^mmi^x. ^ 

5 0. 5gi5, JlKt^fi£^3-G-8 2 3 9 SB, M^;^ Jl/-> 
■^A (a5;<7;i/>":7AM*'7'f h>S SB. 
1. 3 Mm) 3 0gB. ti:tO>i7U— (±M*sf-'J>Si 
N, N-*:^U>^U-, ¥i%)|Sig6. 5Mm) lOgB 
i£:B*y-fe-a®!^^/N- 2 0 LSiS 

fc-^t^T 1 0 5i-rBmBETT«J^ • g-^L-fc. 
fta8 3 0 0 c P (2 5"C) 37^m0^trS;Sf 

ui^m^^mi^xi'^tz. m<m<Dm\tmitmm6 9 (s 

ho re A) . 3 5 (kgf/cm^) , 

8 0 0 (%) . 1 7 (k g f /cm) X'*0. 

fc. jKt»cfi£^i-G- 8 iRi/flSt^efiK^i-G-8 2 <&^m-ei 
^r^mmm. wiUizi.xmit'^^mmvrz*^, i^^mw 

[0 0 4 0] *SS0l| 9 

':7^^>yU/J?iJ-7— P- 3 5 0ge. DOP 535. 
4^->U> 5gi5. ^>tt*>B-7 5 (^/-{ii-f^-m 
0. 5gB€?l-&L.?^1^ffl^i!^G- 9 ^UML^c. flSt^tffi 



(7) 
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mmc - 9 «ss 1 ^fsio^fs^m-^m^^^omoi. a?© 

^G-9 6 0. 5gB. ^mtlJUiyOA (B^tl)l^iyO 
A§S*:'7-1' h>S S B) 3 0 SB. ;^^^'J>-i'^'- (±M 

t}:t*J>&N. N-:tj7tv>i/u—) 1 ogBSB*y-tr 

-th«*?^A-H5^-tJ— UV- 2 0 LS€rfc-S^iTl 

o^NiUBETX'm.n • m-^Ltio g^^oiiastt i 5 0 
oocp (2 5*0 x'&io. ^ty'm.oo^i^m^izmmu 

W^tm<D(^\imtm&.6 5 (S h o r 
eA) « §l?i^$2 5 (kgf/cm^) . #0^7 4 0 10 
(%) , 511^^^ 1 6 (kgf/cm) T-*0, 

fiK^j-G - 9 ssst? 1 ^raK'^*. mmiz Lxmim^S: 
[0 0 4 1] mmm i o 

- \ Q^mmvtz, m^^^G- 1 0 eo. igBtc* 
0. 2 SB. y^-iTv'ya. m.'yfh'mm^it J ^ 7.- n 

— 7 0— S F-# 5 0 0 0. ¥l^!KS8ium) 4 0gBS: 20 
B*y-fe-tt^fi^A- UV- 2 0 LSJ^fc 
^t^Tl 0^i-P«1M]ET-Ci«J$-)!i^L/c. 
ttQOOOcP (2 5'C) X^Ki. n 7=-^ 0 ^(C^$f 
f^^tt**LTlifc. g!{t:i^®#ltt<ii«S!fl?6 6 (Sh 

o r e A) . 3 1 (kgf/cm^) , #t>'8 

0 0 (%) . §l^3t$ 1 8 (kgf/cm) -e$)0. 

u^>^*«*4<i:LT. ^mm^n'^yT^x^-otL, 

[0 0 421 1 1 ~ 1 2 

w^mzx^xm.WL'm^'m.'B.x.fz. iim^ji it'«^i^ss 30 

4 0 ^imroBt^;^;i'->'::7A (H^^li*^^MG# 10 0). 
"^m^W 2T?«¥i^*i@2 5 0 «m<D^ffiS;^;Pi":7A 

[0 0 4 3] )kMm 1 

'?^^>>'U'7p'J-7-P- 1 4 5. 3gB, T;Uv'5> 
A-1 4. 1^IK, DO? 5. Ol«, +->U> 5 
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SB. itr^'^)Vm.Q. 2SC*Jf Ab^S-CS^^rattlfig^ 

SB) 3 OSS. *;tU>i:7U- (±M*^U>MN, N 

-ti^')yo\, — ) ioge<&*px.. ^iatcT 3 0 ^j-r^m 

Se,f3^iaMJEETT2 0^i-^1«j*LT. 'i/U5'> 

[0 0 4 4] tti^M 2 

Kj*^. WL^m-^w&x^fz.Km-mmz^m'^mmMTx 

^=f-m.Z 0 0 0<D5j?U:t=^^->7'PeU'>i?:t-;i' (D i 
0 1 -3 0 0 0) 2 6. 8g|5»C4. 4' -><5^U>f 
X (2-i7D07— U» (MOCA) 2. OgBSrjf 
Ab. 8 onc-ei O^y^raltti^UMOCASr^iftbrc. 4 

^^jp (Dop) 1 o%^m^5^mm.wvrcm, ^mtj 

(S5:^;U->'>A^*'7-f h>S S B) 3 0 

^rU-) 1 OgP^Jf AL^iafCT3 O^i-PB-i^J^b. ^f^. 
IC^^B«SJETT2 O^raTOH^bT. ■:7U'i$'>a**^leHiM 
{kfflH - 2 ^f#fco U-i!? >^^U*t«i^<b^JH - 2 
MT-l^raaf^LAchC^.. if»«:^««©tt^ • y-^ 

^v^y^^Mi^t.x^x^m-^'^m.x^ 

[0 0 4 5] ttiffiaj 3 

mwm. m,m%^^mmiyrzKmmmz^i^^m%mTx 

■j7U:S'>^Ujl?Uv-P- 3 SOgB. DOP ^W>, 

5gl5*#AL^iaT-5^^-rBli«i^S^LAc. ^ 
^;^J1/->':7A (SS;^;P->'::7A^5}^'7'f h>S S B) 3 

>;7U-) lOaS^rSO^, ^ia{::T3 O^J-Pb^^L. $ 

^.tc^MMJETT-2 0 5J-rfl««iL.T. '^7 U-^ >^**ri|Bt 

H-3^ttfc, ':7U^>^^*^*4H-3^^?a-ei¥FBi 
K'iSLfctc:^. nW-^tmifr^tkM' 'r-^yifl)'^%(i> 

[0 0 4 6] 
[^1] 
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m- I 





11^ 


mm 
m2 


mm 




HBfe 

ms 


mm 


mm 
mi 


mm 
ms 


mm 
ms 


= (1) - 
P - 1 

P - 2 
p-3 
A- 1 
A-2 
DOP 

^Jf fcr>B- 7 5- 


G-1 
45.3 

4.1 

5 
5 

0.2 

0.5 


G-2 
45.3 

4.1 

5 
5 

0.2 
0.5 


G-3 
45.3 

4.1 

5 
5 

0.2 
0.5 


C-4 
54.4 

4.9 

S 
5 

0.2 
0.5 


'G^5 
36. Z 

3.3 

5 
5 

0.2 
0.5 


G-6 
45.3 

4.1 

5 
5 

0.2 
0.5 


G-7 
40.2 

9.2 
5 
5 

0.2 
0.5 


C-81 
50 

0.5 


C-9 

50. 

5 
5 

0.5 


= ?^t^fiSc5^ (2) = 
MOCA 

Diol-3000 
DOP 
















G-82 
2.0 

26.8 
0.2 
10 




=-=^^^^^= = 

SP-#5000 

*70XSSB 


40 


40 


40 


30 


50 


30 
10 


40 


30 
10 


30 
10 




80QO 


7800 


7900 


7500 


llOOO 


85O0 


7900 


8300 


15000 




A 


B 


C 


A 


A 


A 


A 


A 


A 


(ShoreA) 
?l5Sej^?.{kgf/ciB2) 


66 
29 
820 
18 


66 
28 
650 
17 


66 
28 
640 
17 


63 
28 

1080 
19 


70 
25 
520 
15 


68 
27 
750 
16 


65 
26 
840 
17 


69 
35 
800 
17 


b3 
25 
740 
16 


e?S . (ShoreA) 
^ISi^^.Ckgf/cm) 


66 
28 
790 
17 












65 
23 
800 
16 


68 
32 
780 
16 


64 

22 
700 
15 



A : n^^^- K^4^-^-U V - 2 0 LSTl O^^iSETftf? • 
B : /N- K 5 ^tf- 1 8 L Um-V 1 0 H^miSLn ' tS^ 
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^-2 







mn 


mn 


A-X, / 4 ^ 

= f&4^fl5c^ ( 1 ) = 

P-1 

P - 2 

P — 3 

A - 1 

A- 2 

DOP 

^ u > 

fcr>B - 7 5 


G-10 
45.3 

4.1 

5 
5 

0.5 


G^ll 
45.3 

4.1 

5 
5 

U . I 

0.5 


G-12 
45.3 

4.1 

5 
5 

U - 1 

0.5 


! = = ^^jn^ = = 


0.2 






SF-15000 

G#100 

K#5 


40 


40 


40 


ffi'&^1V^K.cP(25XI) 


9000 


7300 


6000 




A 


A 


A 


ISSJg, (ShoreA) 

51 .(kgf/cm2) 

#(Cf 

.<kgf/cm) 


66 
31 
800 
18 


63 
26 
650 
16 


48 
10 
150 

a 



16 



A : m^'^- UV - 2 0 L^T? 1 O^fHWEETiKJ* 



[0 0 4 8] 



